Introduction
The number of protein sequences is increasing at a fast pace thanks to the large sequencing efforts worldwide. The sequence databases offer a great source of information for studies on biological variation, evolutionary patterns and protein family characterization. In order to find all pieces of information available, it is often necessary to search several databases. This poses the problem of redundant information since the databases often overlap. Also, several databases contain partial sequences, even though longer sequences can be found in the database as separate entries. This kind of redundancy is quite annoying and has been dealt with in various ways, resulting in different solutions. The nrdb at NCBI joins identical sequences into a single entry. However, sequences that match longer sequences still remain. Another approach is taken by EBI, where Swissprot and TrEMBL entries are compiled into the SPTR database. The aim is that each entry should contain information regarding the presence of heterogeneties and partial sequences, involving a great deal of manual checking (Hermjakob et al., 1998) . Here, we present KIND (Karolinska Institutet Nonredundant Database), where all completely or partly identical sequences have been removed. Thus, we have achieved a database that consists of as many sequences as possible, but with the restraint that the sequences are unique.
Strategy
All sequences are compared against all, using the so-called naive algorithm (Gusfield, 1997) . Two sequences (S 1 and S 2 ) are aligned and compared from left to right until either a mismatch occurs or the end of the shorter sequence (S 1 ) is reached. If a mismatch occurs, S 1 is shifted one position to the right and the comparison starts all over again. If the end of S 1 is reached, an occurrence of S 1 in S 2 has been found and S 1 is removed. We have modified this algorithm by adding a 'pre-processing' stage where the sequence is first compared with all sequences of equal length. If no match is found, the sequence is compared with the other sequences in the database. This is a simple way to speed up the comparison of the sequences, since many sequences that match are of equal length.
Our new non-redundant database KIND is compiled from the databases GenPept and gpcu (GenPept (GenBank Gene Products) Database; Benson et al., 1998) , Swissprot and Swissnew (Bairoch and Apweiler, 1998) , PIR (Barker et al., 1998) and TrEMBL (Bairoch and Apweiler, 1998) . GenPept and gpcu were made non-redundant separately before adding them together. Sequences from Swissprot and Swissnew were put into one file in FASTA format, and matched in an all-versus-all manner, in order to remove redundant sequences. PIR and TrEMBL were made non-redundant separately in the same manner as GenPept. When the four databases had been made non-redundant, they were merged into one. This final database was made non-redundant with the priority Swissprot, PIR, GenPept and TrEMBL, in descending order. By priority, we mean which sequence ID to keep when two sequences are identical.
The entries in KIND are in FASTA format, i.e. one line for the head containing the index, followed by the sequence on the next lines with 70 residues per line. The IDs of the sequences that are removed are added to the head of the corresponding entries. This is to make it more convenient to interpret search results and trace the original database entries. The naming conventions used for the indices are: original index|from database, e.g. >DADR_HUMAN|sp, where the databases are indexed as: gp, GenPept; gpcu, gpcu; pir, PIR; sn, Swissnew; sw, Swissprot; trembl, TrEMBL. 
Results and discussion
The merging of the four databases resulted in 274 894 nonredundant sequences. Genpept was found to contain the highest proportion of redundant sequences (23%), reflecting that several entries correspond to multiple nucleotide sequence entries. The sequence contribution from each of the different primary databases is displayed in Figure 1 . About half of the sequences are from protein databases, while the other half originate from the translation of open reading frames (ORFs). The majority of ORF-derived data are from the databases GenPept and gpcu, while only a minor part originates from TrEMBL. This is a consequence of the fact that GenPept and gpcu were given higher priority than TrEMBL in the compilation of the databases.
The concept of the KIND database, i.e. to contain as many naturally occurring sequences as possible, will be useful in studies of protein families and investigations of natural variation among protein sequences. We have found it valuable in the characterization of the large superfamilies of short-and medium-chain dehydrogenases/reductases, with ∼700 and ∼500 members, respectively (Persson et al., 1999) .
The KIND database will be updated every 4-6 weeks, and is available via anonymous ftp from ftp://ftp.mbb.ki.se/pub/ KIND, where further details regarding the database format and redundancy statistics are also given.
